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epidermis remains open , s ince in that location it has not been 
possible to establish a point-by-point corresponde nce between 
basal lamina breakdown and a ltered differentiation [1]. The 
role of the vitamin on the epidermis may yet be shown to be a 
modulating one. 
The authors are grateful to Dr. C. G. Bellows and Mrs. Carol Skene 
for technical assistance with some of the preparations, and to Ms. Carol 
Ann Thomson for expert typing. Figu re 1 was prepared by Miss Glynis 
Clarke. 
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The involvement of sensory nerve endings in acquired 
cold an,d heat u rticari a was studied in 8 patients. After 
repeated topical application of cap saicin, the skin was 
tested for whealing with cold and heat stimuli. Capsaicin 
pretreatment prevented the urticarial responses for 4-7 
days. Since capsaicin i s known to induce selective im- ' 
pairment of the chemosensitive nerve endings, the r e -
s ults suggest that these nerve fibers may play an impor-
tant role in acquired cold and heat urticaria. The possible 
mechanisms al'e discussed. 
An urticarial response is characterized by s lightly erythema-
tous wheals s urrounded by a flare. Antidromic e lectric stimu-
lation of t he senso ry nerves [1-3] a nd direct stimulatio n of t h e 
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chemosensitive pa in receptors by cer tain ch emical agents [4,5] 
have been sh own to induce cu ta neous vasodilatation a nd local 
edema (neurogenic inflammatio n) , a response closely resem-
bling t he urticarial reaction. In spite of t his, t h e involveme nt of 
neurona l mechanisms in the developme nt of urtica has not yet 
been cons idered. The r e lease of various vasoactive substances, 
primari ly histamine [6], is regarded as th e immediate cause of 
whealing [7,8]. The a im of our experiments was to study the 
role of t h e neurogenic factors in t his process. Treatment with 
capsaicin (trans-8-methy l-N-va nillyl-6-noneamide), known to 
induce selective and reversible functional impa irment of t h e 
chemosens itive nerve e ndings [4,9], appeared a promis ing tool 
for study of t his problem . Therefore, capsaicin was applied 
topically to patients with acq uired cold a nd heat urticaria, and 
th e treated skin area was cha llenged with t h e rma l stimuli for 
whealing. 
M E THODS 
Eight patients (4 male, 4 female) wi th acqu il'ed cold or heat urt icaria 
or both of 6 months' to 9 years' duration were studied. All of them gave 
informed consent. Their ages ranged from 23 to 52 years. Medication 
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was not star ted o r discont inu ed fo r at least J week before the experi · 
ments. Normal laboratory studies included complete blood count (in-
creased eosinophils in I patient) , serologic tesL for syphilis, ery throcyte 
sed imentation rate (increased in I patient) , toLa l serum prote in, a nd 
IgG , IgM, IgA, as well as complement levels, cryoglobulins, cryofibri-
nogens (positive in 4 cases) and cold hemolysins (positive in 1 patient). 
The diagnosis was confirmed wi th challenge tests in each pa tient. 
For this, a device based on the Pelt ie r effed was used, which was 
capable of producing controlled tempera tures in the range of _9 ° to 
+ 46 °C with an accuracy of ± 0.2°C [10). A round skin area (d iameter 
1 cm) on the ventra l fo rearm was exposed to the test temperature for 
10-20 min. The th reshold temperature of ur t ication was determined for 
each patient. S ix pa tients reacted to cold, I to heat a nd 1 to both heaL 
a nd co ld . Exercise did no t produce whea ls. 
A 6 x 5 cm area on the righ t forea rm was pa in ted with capsaicin (1% 
in 85% ethanol) 10 times at 20- min intervals. One hour after the last 
treatment, the dJ'ug was washed off with water. Before the first two 
a pplicat ions of capsaicin the skin was pre treated wi th 80% dimethyl-
sul fox ide (DMSO) in order Lo fac ilitate the penetration of capsaicin 
in to the skin. The other forearm was used as a control; it was pa in ted 
with DMSO and etha nol of the same concentration as above, bu t 
without capsaicin. 
T he capsaicin-treated and the cont rol a rea were tested for urt ication 
5 hr afte r the t reatment. The cha ll enges were repeated on the fo llowing 
days as indicated in T able I. 
In o rder to decide whether the loca l stores of histamine were depleted 
by capsa icin , in 4 patients with leg ulcers the forearm was pa inted with 
capsaicin in the same way as described for the patients with urticaria , 
a nd the wheal-inducing effect of a potent histamine re leaser, compound 
48/80, was tested. The drug was injected (0.05 ml , 10 ,tg/ml) at the 
capsaicin-painted s ite a nd at a control a rea 1-3 days a fter the capsaicin 
treatment. 
RESULTS 
Pa inting the skin with capsaicin e licited a burning pain, 
which gradually subsided during the repeated treatments. No 
burning sensa tion was reported after t he fOUJ'th or fifth a ppli-
cation of the drug. At the same t ime t he a rea became extremely 
sensitive to mechanical stimuli; even a light touch r esulted in 
pain . The hyperesthesia also fad ed; it was slight 5 hr after the 
treatment, and had vanished by the next day. The local reaction 
to capsaicin consisted of redness, indicative of cutaneous vaso-
dilatation, and moderate edema surrounded by a flare of varying 
size. Some increase in the inflammatory reaction was noted in 
response to the first 3-4 applications of the dJ'ug. It then s tarted 
to wane. Five hours after the last treatment, only a slight 
redness was found at the site of contact, and the flare had 
disappeared. An erythema similar to that observed in the 
capsaicin-treated area was often observed on the control arm 
after th e application of DMSO. 
The threshold temperatures for Ul'tication and the times 
required for these stimulations to be effective prior to capsa icin 
ar e listed in T able I. After the capsaicin treatment, a consta nt 
TABLE I. The effects of cold and heat tests before (threshold 
temperatures and test time) and after (test temperatures are 
presented, test tim.e was always 20 min) the application of capsaicin 
U l'licH l'ia Tests after capsuicin treatment 
Patients Threshold 5 HI' Day 2 Day3 Day 4 Day 5 Type 
°C Min °C °C °C °C °C 
M Cold l7.5 20 0.0 0.0 0.0" 
F Cold 20.0 20 0.0 0.0 0.0 15.0/' 15.0" 
15.0 20.0 
M Cold 0.0 15 0.0 0.0 0.0" 
M Cold 0.0 15 0.0 0.0 0.0" 0.0' 
F Cold 5.0 20 0.0 0.0 0.0 0.0" 
F Cold 5.0 10 0.0 0.0 O.Oc 
F Heat 40.0 20 40.0" 40.0" 40.0" 
M 1 Cold 17.5 20 0.0 0.0 0.0 0.0 0.0" Heat 40.0 20 40.0" 40.0" 40.0" 40.0" 40.0d 
" Redness 
/, Redness + itching 
C Redness + itching + wheal 
d Redness and itching appeared on day 7, wheal on day 8 
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test time of 20 min was used, and therefore only the challenge 
temperatures are presented. Five hoUl's after the treatment, 
expOSUl'e to O°C failed to induce whealing even in those patients 
where the threshold of t he Ul'ticarial response had been far 
above this temperature before the application ofthe drug. (Cold 
tests at the threshold temperatuJ'es were also ineffective, and 
these are not indicated in Table L) In the patients with heat 
urticaria, a slight increase in redness was observed after a test 
at 40°C, but wheals and flares were missing. Cold and heat 
stimuli were still inefffective in producing Ul'tica on days 2 and 
3. The reactions on the control arm were comparable to those 
elicited before the treatment, though the wheals brough t about 
on the slightly inflamed skin afte r the application of DMSO 
and etha nol were sometimes smaller than t he control ones. In 
the capsaicin-treated area the challenges did not induce itching. 
The patients felt eit her warmth or cold depending on the 
stimulation. These temperatme sensations were often r eported 
to be less intense than on t he control arm, t hough t he patients 
tested with cold are less definite about t his differ ence than 
those stimulated with heat. The recovery of urtication started 
on day 3 or 4, with th e appearance of distinct redness and 
itching. T he wheals returned only on day 5, but were less 
prominent than on t he control side. In the one patient with 
both cold and heat mticaria, the capsaicin was effective in 
preventing whealing for a week. 
Compound 48/80 induced comparable wheals in both the 
capsaicin-treated a nd the control areas, but no flar e was ob-
served around the wheal in the form er area. 
DISCUSSION 
The present experiments showed that local capsaicin treat-
ment of t he skin of patients suffering from acquired cold and/ 
or heat urticaria resulted in t he abolition of whealing due to 
the challenging t hermal stimuli . S ince capsaicin has been shown 
to impair the function of certa in sensory neurons (see below) 
our r esults indicate the involvement of sensory nerve endings 
in t he pathomechanism of cold and heat urticaria. The possi-
bility that the capsa icin treatment may affect mast cell function 
directly cannot be excluded but seems to be unlikely for at least 
two reasons. First, as shown in the present study, intradermal 
injection of compound 48/80, a potent histamine releasing 
agent, invru'iably produced whealing in the capsaicin- treated 
human skin. Secondly, parenteral treatment of rats with cap-
saicin led to an increase rather tha n a decrease in t he histamine 
content of the skin [ll). 
As regru'ds the nature of the sensory nerves involved, it can 
be assumed that t hey correspond to the chemosensitive nerve 
fibers belonging to polymodal nociceptors [12-14]. This sugges-
tion is supported by the following findings: (1) In various animal 
species, capsaicin administer ed locally or systemically selec-
tively impairs the function of t he chemosens itive pain fibers 
involved in the mechanism of antidromic vasodilatation and 
neurogenic inflammation [4,15,16]. (2) In rats treated as neo-
nates with capsaicin, not only the function but a lso the structure 
of these fibers is irreversibly damaged [13,17]. (3) Local painting 
of the skin a nd mucous membranes with capsaicin in humans 
renders the sensory nerve endings insensit ive to pain-producing 
chemical agents, a nd abolishes the new'ogenic inflammatory 
response and the axon reflex vasodilatation [9,18- 20). 
Two mechanisms may be proposed whereby the nerve end -
ings can contribute to a n urticarial response. (1) It has been 
suggested that vasodilatation and plasma extravasation in neu-
rogenic inflammation are ini tiated by peripheral r elease of 
substance P from chemosensitive pain fibers [21). In addit ion 
to having a direct vasodilator action [22J substance P is a potent 
activator of mast cells [23]: the plasma extr avasation is brought 
about by the released vasoactive agents, especially histamine 
[21]. In the huma n skin, t he responses elicited by substance P 
(fla re, wheal, and itching) ar e mediated almost exclusively by 
histamine [24]. Thus, a pathologic reaction of chemosensit ive 
nerve fibers to sensory stimuli may represen t the trigger factor 
in the development of urtica. (2) Recently it has been shown 
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t hat c he mosens itive n erve endings may play an important role 
in the m ech a nis m of non-ne W'ogenic acute inflammatory reac-
tions [16). FW'th ermore, histamine a nd oth er vasoactive sub-
stan ces released from m ast ceUs for e it h er immunologic or 
nonimmunologic reasons, r eviewed recently by Gorevic and 
Kaplan [7] and Monroe [8], may a ffect sensory n e rve endings 
[25-27]. Thus, substance P derived from the nerve ele m ents in 
response to the vasoactive substan ces may increase a nd extend 
the primary reaction. In a ddition, the activation of chemosen-
s itive ner ve fibers r esults in a flare via t he axon reflex. At 
present it is difficult to decide which of these m ech a nisms 
actually participates in an urticarial response. However, ac-
quired cold and heat urticaria is obviously more t han a s imple 
neW'ogen ic inflammation, the patie nts must have a certain 
disposition to react with whealing to t h ermal stimuli . On t h e 
one hand, we h ave no reason to suppose a primary pathologic 
response of t h e sensor y n erve endings. On the other h a nd, 
several lines of evide nce indicate th at m ast cell degranulation 
is preceded by t h e interaction of som e pathogenic immunoglob-
ulins, mainly IgE [28], with a cold-depende n t skin a n t igen 
[7,8,29,30). Hence, t h e participation of the c h emosensitive n erve 
endings in whealing should be regarded as a secondary , but 
essen t ial , component sin ce the blockade of neurogenic inf] a m -
m a tion was able to prevent urtication in our patients. The 
existence of t h e types of cold urticaria s u ch as t hat r eported by 
Czarnetzki et al [3]] also s u ggests a ro le of the nerve structures. 
Moreove r, t h e contribu t io n of t he nerve elements to pathologic 
s kin reactions seems not to be restricted to acquired cold a nd 
heat W'ticaria; t h e importance of in tact cutaneo us innervatio n 
in contact dermatitis h as r ecently been reported [32). 
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